. In brief, a two-component model for muscle was assumed, and the rate of lengthening of the series elastic element was considered directly proportional to the rate of tension development and inversely related to the series elastic stiffness; in an isovolumic contraction, the rate of shortening of the contractile elements may be considered equal to the rate of series elastic extension.
The average forcevelocity curve for a group of experiments was obtained as follows: Maximum contractile element velocities in individual experiments were determined as the ,highest calculated velocity subsequent to the attainment of an inverse relationship between force and velocity; contractile element velocities (VcE) at stresses of 75 and 100 g/cm2 were also obtained for each curve. These values were then averaged and, together with the average of the peak isovolumic stress (PO) values, were used to define the average force-velocity curve (Fig. 4) .
RESULTS
The effects on the force-velocity relation of the left ventricle of increasing end-diastolic volume at constant aortic pressure and of increasing aortic pressure were compared in seven dogs. The LVED circumferences were equal. Tracings from a representative experiment are shown in Fig. 2 by increasing the output of the pump, while main taini % mean aortic pressure at the control level. The expansion of the circumference during systole was considerably more prominent when aortic pressure was elevated than when LVED volume was increased at a lower aortic pressure (panel D) (3).
The calculated force-velocity relations of the isovolumic beats reproduced in Fig. 2 are shown in Fig.  3 . The control relation and that at an increased aortic pressure are indicated by the lower and uppermost curves, respectively.
The upward shift in the curve as a result of increasing aortic pressure may be attributed to the accompanying increase in diastolic fiber length (Frank-Starling mechanism) and to the effect of homeometric autoregulation. This type of analysis appears to allow differentiation of effects due to the Frank-Starling mechanism from those due to a change in contractility in the intact heart and in isolated cardiac muscle (4, 14, 17, 18) . Since, in the intact heart extrapolation of the F-V curve to zero tension (V,,,> necessitates considerable estimation (4) This range did not encompass the very low aortic pressures induced in some previous studies, but was designed to avoid any possible effects of inadequate coronary perfusion pressure on ventricular performance in the control state. Although the necessity of achieving an equivalent end-diastolic circumference by increasing cardiac input at a constant aortic pressure limited the magnitude of the pressure rise that could be studied, the observed increase of 45 % in aortic pressure was deemed adequate to elicit the desired response (12) and therefore should allow assessment of the importance of this mechanism under normal experimental conditions. The possible role of propranolol in limiting the homeometric response was considered.
It has been observed that the degree of homeometric autoregulation is augmented if catecholamines are administered before increasing aortic pressure (1, 15) and that a net efflux of myocardial catecholamines occurs when aortic pressure is increased (10). In addition, Monroe and associates (11) 
